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The Starkville Quadrangle is a hotspot for geological research. The Late Cretaceous is
represented by the Demopolis Formation in the northeast corner of the quadrangle, followed by
the Ripley Formation, and the Prairie Bluff Formation. The K-Pg boundary is exposed in the
quadrangle, and the remarkable paleontology is of global importance. The Clayton Formation is
the first Paleocene unit. Where the Clayton Formation channel sands are in contact with the
underlying Prairie Bluff Formation, springs occur. Springs were a rare source of water in the
Black Prairie and spurred the settlement of the area over 10,000 years ago. The Paleocene
Porters Creek Formation occurs in the southwest corner of the Quadrangle. Quaternary streams
left Holocene to Pleistocene alluvium and terraces overlying the subcrop. This project provides a
modern geologic map and stratigraphic framework as a background for future research in the
Starkville Quadrangle.
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CHAPTER I
INTRODUCTION
1.1

Overview
This research has provided original geologic mapping to the Mississippi Office of

Geology (MOG) for the Starkville 7.5-minute quadrangle in Oktibbeha County, Mississippi.
Geologic mapping was undertaken within the quadrangle and portions of the surrounding
quadrangles for context. The MOG has prioritized mapping of the lithological character of the
geologic units outcropping in the quadrangle as well as a geophysical analysis of the units in the
shallow subsurface. This was achieved by correlating geophysical logs available through the
MOG, drilling, coring, and conducting a geologic mapping study. The resulting map provides an
environmental base for research into the geologic, stratigraphic, and palaeontologic
understanding of the Starkville area as well as a reference to those working in engineering or
development. This project provided new geologic mapping to the MOG by incorporating
previous research by professors and students at Mississippi State University (MSU) as well as
previous research by geologists from the United States, Mississippi, and Alabama Geological
Surveys (USGS, MGS, AGS), with original stratigraphic models, cross-sections, and fieldwork
in the 7.5-minute Starkville quadrangle area. The primary sources that were consulted to create
the map were provided by the MOG and MSU.
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1.2

History of Starkville
The city of Starkville was founded in 1831 atop outcrops of marine sediments of Late

Cretaceous and Early Paleocene age. Starkville was later chosen as the county seat of Oktibbeha
County in 1833. Human occupation of the area began long before the city as evidenced by lithic
assemblages constituting prehistoric archeological sites. The county name, Oktibbeha, is from a
Choctaw phrase: okti “ice” and abeha “therein”. This name was given to a creek in the
northeastern corner of the county because, upon its discovery by the indigenous peoples, there
were pieces of ice floating in the water. The creek is now called Tibbee Creek, shortened from
Oktibbeha (Logan, 1904). Quality lithic materials cannot be naturally sourced to Starkville
excluding locally available ironstones. Such lithic materials needed to be traded from the south,
east, or northeast (Starnes et al., 2021). McGahey (2000) described native lithic projectile point
styles, their cultural evolution, and their distribution throughout Mississippi. In his report, Late
Paleoindian Dalton-style points are the earliest point style recorded in Oktibbeha County.
However, Clovis points have been found in many of the surrounding counties. It must be noted,
as McGahey did, that the exact point in time of the first human occupation in Mississippi,
including the Starkville area, is nearly impossible to determine. McGahey (2000) used 12000
Before the Present (BP) based on southeastern Clovis sites, but stated it is likely a conservative
estimate. McGahey (2000) dated Dalton points to 10500 BP-9900 BP. Prehistoric ceramic sherds
from later Woodland and Mississippian cultural periods were encountered while mapping and
are shown in Figure 1.1.
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Figure 1.1

Pre-Historic Ceramic Sherds

Sherds of pre-historic ceramics found in Section 29, Township 19N, Range 14E. Photographed
on June 4, 2021.
Herman Mound and Village was registered with the National Register of Historic Places
in 1993. Baca (1993) used radiocarbon isotopes from Herman Mounds to date the site to the
Middle to Late Woodland Period from ~2100 BP-1100 BP. Baca et al., (2012) published on the
Starkville Archaeological Complex. The complex includes dozens of archaeological sites. One
site, the Reed Place site (22OK1147), was designated as a late Mississippian to early historic
site. Two distinct occupation periods were indicated by fluoride dating. Occupation spanned
from 1255 Anno Domini (AD) to 1826 AD when fluoride dates were converted to calendar dates
(Baca et al., 2012).
1.2.1

European Settlement
Charles Cobb et al., (2021) provided a reliable summary of the setting for first contact

between early inhabitants and European explorers in their study of the Stark Farms site. From the
European perspective, colonialization was driven by manifest destiny and the aspirations of the
3

colonialists fueled by enlightenment and mercantilism. Generally, colonization efforts were
focused on Mexico and the Caribbean between 1500 AD-1600 AD. Early explorers were the
only Europeans in the American Southeast during this time. Most history from this period is
from the accounts of the European explorers at the expense of the indigenous people already
present. Exploration led to the inevitable interaction between the indigenous people and the
Spanish. These encounters were often violent, but some were productive in terms of trade.
Spanish artifacts are reported to be found on several native sites throughout the southeast from
this time. These sites are termed “first contact sites”, beginning the protohistoric cultural period.
The best-known exploration effort is the Hernando de Soto expedition which occurred prior to
the establishment of St. Augustine from 1529 AD-1543 AD. First and second-hand accounts of
the De Soto expedition indicate he never attempted to establish a permanent settlement. Instead,
his entourage would stay and trade with hospitable indigenous peoples for nights and winters.
These first contact sites should yield Spanish artifacts from the time. This is not a conclusive
diagnostic, as these materials may have been traded many times from the original first contact
transaction. Due to this, the only agreed upon De Soto contact site is the first winter camp dating
from 1539 AD-1540 AD. This site is in Tallahassee, Florida (Cobb et al., 2021).
Cobb et al., (2021) investigated the Stark Farms site due to the presence of metal artifacts
that may be attributed to the De Soto expedition, making it a possible first contact site. The
research team hypothesized the Stark Farms site as Chikasha, the location of the second winter
encampment of De Soto from 1540 AD-1541 AD, and the name of the indigenous people that
claimed the area. He identified the Chakchiuma tribe as the “Chicacha Nation.” It was postulated
that the Chakchiuma were descended from Western Muskogean and likely shared ancestors with
the Chickasaw Tribe and Choctaw Tribe from mid-1700 AD (Galloway, 2004).
4

The French had several failed attempts to establish colonies around 1560 AD. They
succeeded when Pierre Le Moyne d’Iberville founded the colonies of New France and Louisiana.
The first of the Spanish Explorers in the Southeast was Ponce de León in 1513 AD. However,
Pedro Menéndez de Avilés’ founding of St. Augustine on the modern Florida Peninsula in 1565
AD is the first successful Spanish colony maintained in the Southeast (Cobb et al., 2021). After
the establishment of St. Augustine, the Spanish focused on developing La Florida. This led to
“the forgotten centuries”. A term used to describe this period of little exploration in the
Southeast.
England began to colonize North America in Jamestown, Virginia in 1607 AD. The
natural barrier of the Appalachian Mountains limited westward exploration into the heart of the
continent. There was also little need to venture further into the continent as the English expanded
south along the coast until the establishment of Carolina in 1670 AD. France established the
colony of Louisiana in 1699 AD and the Spanish continued expanding their colony of La Florida
north into modern-day southern Georgia. The three European colonies competed for the favor of
the indigenous people. As the natives highly valued European goods, they were traded
throughout the Southeast. This data allows for a relative age date. European metals on native
sites date the sites to this time of colonialization in the 1600s AD. Accelerator Mass
Spectrometers (AMS) dates for materials found on the Stark Farms site approximately date from
1300 AD-1600 AD (Cobb et al., 2021).
1.2.2

American Revolution and Early Pioneers
Until the time of the American Revolution, the Chakchiuma (Choccuma) Tribe claimed

the area today known as Starkville (Galloway, 2004). The tribe was destroyed by an alliance
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between the Choctaw Tribe and Chickasaw Tribe and absorbed into the same. The Choctaw
Tribe claims Starkville as its ancestral land today.
The early pioneers that called Starkville home arrived in the early 19th Century. True
settlement by Europeans into the Starkville area began after the Treaty of Dancing Rabbit Creek
in 1830 AD. The 1830s mark a dark time in Native American history, as most tribes were
brutally forced from their homelands and led west, across the Mississippi River. European
settlers were drawn to the area now known as Starkville because of geologically significant
springs. Settlers of Starkville favored clapboards produced from a mill on the Big Black River.
The Starkville Historic sign is shown in Figure 1.2.

Figure 1.2

Mississippi Department of Archives and History Starkville Historic Marker

MDAH historical marker for Starkville, Mississippi in Section 34, Township 19N, Range 14E.
Photographed on July 15, 2022.
This gave the town its first name, Boardtown in 1831 AD. Boardtown was appointed the
county seat of Oktibbeha in 1833 AD, and the first court was held “under a large tree”.
6

Boardtown was renamed Starkville in honor of General John Stark of the American Revolution.
In 1837 AD, Starkville was recounted as a growing place, home to two groceries selling whiskey
by the gallon, two hotels, five stores, two churches, four attorneys, and a school with fifty
students (Garey, 1955). Starkville is known as the dairy center of the south beginning when Col.
W. B. Montgomery led a herd of cattle from the Isle of Jersey, changing the focus of the area
from cotton. Montgomery’s dairy business would evolve to A & M Dairy by 1912 AD. The
Great Panic, occurring between 1838 AD and 1848 AD, saw a decrease in the prosperity of
Starkville, but only for a short time. Between 1848 AD and 1860 AD, Starkville prospered as
many of the old south towns did prior to the Civil War (Garey, 1955).
1.2.3

The War Between the States
The Black Prairie was known as the “Granary of the Confederacy” (Staufer, 1961). Thus,

there was a large, enslaved population in Starkville (Mcgowan, 2013). Slave-built antebellum
homes, such as The Cedars, also known as the Montgomery Home, The Gillespie home, The
Reynolds home, and the Muldrow homes, are still standing today. They were built during this
time of relative prosperity for the town. Effects of the Civil War were only directly felt by
Starkville when Federal forces entered Oktibbeha County a single time. During the Vicksburg
Campaign, Colonel Benjamin H. Grierson marched from LaGrange, Tennessee toward the
Southern Railroad in Newton, Mississippi. On April 21, 1863, Federal cavalry moved through
the city of Starkville along Louisville Road, today’s Mississippi Highway 389, seizing the post
office, destroying Confederate property, and confiscating livestock. Confederate and Federal
troops are buried in cemeteries across Starkville. Confederate General Nathan Bedford Forest
and his troops camped at the Montgomery house prior to the Battle of West Point on April 16,
1865 (McGowan, 2013).
7

1.2.4

World Wars, Mississippi State University, and The Department of Geosciences
After reconstruction, the Federal government built the Agricultural and Mechanical

College in Starkville established on February 28, 1878 (Mississippi State University, 2021). It
was built through a federal land grant created by the Morrill Act of 1862 and first held classes in
the fall of 1880. The first annual course catalog for the Mississippi Agricultural and Mechanical
College required all senior level students to enroll in the course, Geology, taught by Dr. D.L.
Phares, the head of the Department of Biology (Meyer-Arendt et al., 1994). In 1884, the
Department of Biology name changed to include geology in its title, the Department of Biology
and Geology. In 1902, the Department of Geology and Mining Engineering was established,
taught in the school of engineering. Dr. William N. Logan was hired to head the new department.
In 1904, Dr. Logan published The Geology of Oktibbeha County as a bulletin of the Mississippi
Agricultural and Mechanical College during a time when the Mississippi Geological Survey was
unfunded. World War 1 increased interest in geography and the Department of Geology and
Geography was established during the war in 1916. E.L. Packard omitted “geography” from the
title of the department in 1917 during his tenure as department head and moved the department
into the School of General Science.
In 1918, Dr. William Clifford Morse began his tenure as head of the Department of
Geology (Meyer-Arendt et al., 1994). In 1932, the Mississippi State Legislature changed the
name to Mississippi State College (Mississippi State University, 2021). In 1934, Dr. Morse left
his role to become State Geologist and director of the Mississippi Geological Survey which was
then housed at the University of Mississippi. Dr. Paul H. Dunn took his place. Dr. Dunn saw to
the naming of the department as the Department of Geology and Geography in the Fall of 1936.
In 1937, Frank Seiler joined Dr. Dunn in teaching geology (Meyer-Arendt et al., 1994).
8

Dr. Frederick Mellen, 1934 alumnus of the department and employee of the Mississippi
Geological Survey, discovered Tinsley Oil Field in Yazoo County, Mississippi in 1939. The
production from this Oil Field had significant impacts on the upcoming war effort. World War II
had global impacts, but also local impacts to the Department. 1300 students were enrolled at the
peak of the War in 1943-1944 and all but 15 were military. These students were instructed in
geography classes. Dr. Dunn was on military leave from 1943-1945 and Franklin Seiler was
killed in action in Germany in 1945. By early 1946, the Department was staffed by only Dr.
Dunn and Dr. Merle “Duke” Myers (Meyer-Arendt et al., 1994).
1.2.5

The New Guard
Into the 1950s there was significant turnover in the Department of Geology and

Geography. A stable period accompanied Dr. Ernie Russel and Dr. Donald Keady. Much of Dr.
Ernie Russel’s unpublished works were used for this project. The Mississippi Legislature
changed the name to Mississippi State University in 1958 (Mississippi State University, 2021)
and in 1960, the Department was moved to Hilbun Hall, the first centrally- air-conditioned
building built on campus. In 1962, the Dunn-Seiler Museum was established as a memorial to
Franklin Seiler and in honor of Dr. Paul Dunn. The Department was strong and stable until the
1980s. The geography degree programs fell victim to the administrative plague of fiscal belttightening and were suspended in the Spring of 1983. At the same time, the “New Guard” began
to take the place of retiring geologists. In 1984, micropaleontologist Chris Dewey was hired.
Notable karst Geologist Dr. John Mylroie became department head in 1985. Hydrogeologist Dr.
Darrel Schmitz, advisor to this project, was hired in 1990. In 1992, the Department of Geology
and Geography was again under threat by the administration. The faculty agreed to change the
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name of the department to the current Department of Geosciences. Dr. Schmitz became head of
the department in 2004 and served in that role until 2012 (Meyer-Arendt et al., 2009).
The history of the department is crucial to the understanding of literature produced from
the time of each professor. Dr. Russel, Keady, and Schmitz’s work were most heavily utilized in
this project.

10

CHAPTER II
SETTING
2.1

Study Location
The project uses the North American Datum of 1983 (NAD83), Universal Transverse

Mercator Zone 16N (UTM Z16N), and the World Geodetic System of 1984 (WGS 1984). The
area of the quadrangle includes approximately 62 square miles in Oktibbeha County, Mississippi
as shown in Figure 2.1. The northwestern corner of the quadrangle is 33.5000°, -88.8750°,
northeastern corner is 33.5000°, -88.7500°, southwestern corner is 33.3750°, -88.8750°, and
southeastern corner is 33.3750°, -88.7500°. The quadrangle area includes various sections of the
Public Land Survey System (PLSS) within Townships 18 and 19 North, Ranges 14 and 15 East.
The highest elevation relative to mean sea level (msl) in the Starkville Quadrangle is 411 feet
and the lowest elevation is 205 feet. The quadrangle hosts United States Highway 82 from
Starkville to Columbus extending latitudinally through the northern section of the quadrangle,
Mississippi Highway 25 traveling to Jackson approximately 120 miles to the southwest (Galicki
and Schmitz, 2016). Additionally, Mississippi Highway 182 and Mississippi Highway 389 are
shown in the figure. Mississippi Highway 775 is an unsigned highway and is the equivalent of
Mississippi Highway 12. The quadrangle is home to Mississippi State University.
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Figure 2.1

Starkville Elevation and Highway Map

LIDAR and MDOT centerline map of the Starkville Quadrangle and surrounding areas underlain
by bare earth hill shade. GIS data files from MARIS, 2022.
12

2.2

Physiography
The surface of the Starkville Quadrangle lies in three physiographic provinces of

Mississippi as shown in Figure 2.2, the Pontotoc Ridge Physiographic Region of Mississippi,
and the Black Prairie Physiographic Region of Mississippi. The Black Prairie region owes its
existence to the outcrop belt of the Selma Group. This belt is an area of low relief and smooth
curved slopes. The Black Prairie is named for the rich black soil created from the weathering of
the underlying chalk. The early history of Starkville and its cotton production owes its existence
to the Black Prairie soils. The Starkville Quadrangle soils historically could be characterized as
prairie soils with a thick A-horizon, or rendzina. The topsoil has been significantly reduced by
human activity and examples of well-developed prairie soils are sparse. The Pontotoc Ridge is
characterized by the expression of the outcrop of the sandy Ripley Formation. The Pontotoc
Ridge is bordered to the southwest by The Flatwoods. The Flatwoods are characterized by
expression of the outcrop of the Porter’s Creek Clay (Stephenson and Monroe, 1940).
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Figure 2.2

Starkville Physiographic Regions Map

Physiographic Regions of the Starkville Quadrangle and surrounding areas underlain by bare
earth hill shade. GIS data files from MARIS, 2022.
14

2.3

Drainage Basins
The Starkville Quadrangle area lies within the drainage of the Tombigbee River Basin.

The boundary between the Tibbee Creek and Noxubee River Subbasins runs the western valley
wall of Catalpa Creek on the western side of the Ripley Formation outcrop northwesterly to the
City of Starkville, then southwesterly roughly following Highway 12, controlled by the outcrop
of the Clayton Formation. This boundary line shown in Figure 2.3 is also the boundary for the
Chinchahoma Creek-Noxubee River watershed in the southwest of the quadrangle. The northern
portion of the quadrangle is divided into two watersheds with a boundary extending north from
the City of Starkville roughly along Highway 389 with the Trim Cane Creek Watershed to the
west and the Catalpa Creek-Tibbee Creek Watershed to the east. In the extreme southeast of the
quadrangle, some drainage flows to the Yellow Creek-Noxubee River watershed as well. It is
characteristic for streams to migrate south and west in Mississippi. This has been attributed to the
Coriolis effect or the general dip of beds in Mississippi to the southwest.
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Figure 2.3

Starkville Drainage Basins Map

The NHD 100,000 Flowline over the watersheds and subbasins of the Starkville Quadrangle and
surrounding areas. GIS data files from MARIS, 2022.
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2.4

Regional Geologic Setting
Galicki and Schmitz (2016) provide a review of the regional geologic setting as it relates

to the global position of Mississippi and begin their recount of geologic history of Mississippi
between 800-750 mya. At this time, plate tectonics resulted in the supercontinent of Rodinia
rifting apart. The Mississippi Valley Graben formed as evidenced by deep-seated faults and
igneous rocks from a failed tectonic rift. This failed rift graben formed the Mississippi
Embayment, a continued driving force in sedimentary deposition in North America into modern
times. 600-450 mya, the supercontinent Pannotia rifted apart. During this time, the land mass that
would be Mississippi was south of the equator. The rifting of Pannotia resulted in several
grabens now far beneath the surface in Mississippi as well as the major Alabama -Oklahoma
Transform Fault. Pannotia rifted into four continents. Only two are relevant to Mississippi:
Laurentia represents modern North America, Scotland, and Greenland, while Gondwana
represents South America, Africa, southern Eurasia, Australia, and Antarctica. As Laurentia and
Gondwana drifted away from each other, they formed the Iapetus Ocean. At the conclusion of
this rifting, the southern coast of Laurentia became a passive margin, with Central Mississippi
and Alabama forming a topographic high extending into the Iapetus Ocean. A modern analogous
environment would be that of the Yucatan Peninsula. The Iapetus Ocean highstand occurred
during the Devonian. Paleozoic sedimentary rocks that form the basement for Starkville’s
geology were deposited during this time.
The closing of the Iapetus Ocean included the subduction of oceanic crust along the
eastern and southern margin of Laurentia. This resulted in volcanic activity from the melting of
oceanic crust. The Frontal Ouachita Mountains formed in the central part of Mississippi from the
collision of Laurentia and Gondwana. The Ouachita Mountains remained in the western part of
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the state. The Appalachians to the east all eroded into the Black Warrior Basin. Thousands of
feet of sediment were deposited in this basin causing significant subsidence, which allowed for
more deposition. At the end of the Permian 252 mya, the supercontinent of Pangea had formed
from the collision of Laurentia and Gondwana (Galicki and Schmitz, 2016).
200 mya, during the Triassic, Pangea began rifting apart. This created a new ocean, the
Gulf of Mexico. Mississippi rifted along the Alabama-Mississippi Transform Fault. The Triassic,
Jurassic, and Cretaceous periods saw the mountains formed in the past erode to a monoclinal
peneplane dipping towards the Gulf of Mexico and Mississippi again became a passive margin
(Galicki and Schmitz, 2016).
The oldest units exposed at the surface in Starkville, Mississippi are Upper Cretaceous in
age (Dockery and Thompson, 2016). This time is globally characterized by the deposition of
chalk. Chalks are formed by the deposition of the fossil tests of microscopic calcareous
nannoplankton. While there are some beds in the Upper Cretaceous units that qualify as chalk as
defined by Greensmith (1971), most of the “chalks” of Mississippi are better classified as marly
chalks to chalky marls. The first of these is the Selma Group. It is Campanian and Maastrichtian
in age and includes the upper units of the Gulfian Series. The Mississippi Embayment, formed
millions of years prior, was the dominant structural feature driving deposition in the Starkville
area.
2.5

Sequence Stratigraphy
The geologic units that outcrop in the Starkville Quadrangle are the Demopolis

Formation, the Ripley Formation, the Prairie Bluff Formation, the Clayton Formation, and the
Porters Creek Formation as shown in the Stratigraphic Chart in Figure 2.4.
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Figure 2.4

Starkville Stratigraphic Column

Stratigraphic column of units outcropping at the surface in the Starkville Quadrangle. Modified
from Dockery (1996). Cross Hatching represents unconformities.
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King (1993) recognizes Upper Cretaceous transgressive sequences 7-9 in the Demopolis
Formation, sequences 10 and 11 in the Ripley Formation, and sequences 12 and 13 in the Prairie
Bluff Formation. Mancini and Puckett (2000) defined three sequences based on work in
Mississippi. The first sequence correlated to the Zuni Cratonic Sequence as Upper Zuni A Gulf
Coast (UZAGC)-3.0 includes the Eutaw Formation, Mooreville Formation, and lowest
Demopolis Units. The second UZAGC-4.0 includes the remaining Demopolis Units, the
Bluffport Marl, and the Ripley Formation. The third, UZAGC-5.0 includes the latest Ripley
Units, and the Prairie Bluff Formation (Dockery and Thompson, 2016).
Mancini et al., (1988, 1989b) interpret the sequence stratigraphy of the Paleocene
Midway Group and correlate them with planktonic foraminifera zones and the European stages.
Five sequence cycles are used to divide the Midway Group. The first, TP1.1a includes the
Alabama Pine Barren Member of the Clayton Formation. TP1.1B was the second sequence and
included Turritella Rock, McBryde Member of the Clayton Formation, and lower Porters Creek
Formation. The third sequence is TP1.1c and includes the middle Porters Creek Formation. The
fourth sequence, TP1.2 includes the upper Porters Creek Formation, Matthews Landing Member,
and Oak Hill Member. The fifth sequence, TP1.3 includes the Coal Bluff Formation. In 1989,
they placed the basal Clayton Formation with the lower Porters Creek Formation in TP1.1 and
the middle Porters Creek Formation in TP1.2 (Dockery and Thompson, 2016).
2.6

Previous Investigations
The earliest studies of the Cretaceous units outcropping in the Starkville quadrangle were

studied by Samuel Morton (1829,1833,1834). Morton (1829) correlated the ferruginous sand and
chalk units of North America to those studied by French and English geologists in Europe.
Morton (1833) first applied the term Cretaceous to American Deposits. Troost (1835, 1840,
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1844) served as Tennessee State Geologist from 1831-1850 and presented his work on the
Cretaceous units to the General Assembly of the State of Tennessee. Timothy Abbott Conrad
published a small geologic map of Alabama that included the Cretaceous as a mapped unit in
1835 (Ebersole and Dean, 2013). Michael Tuomey (1850) included Cretaceous units on his
Geological Map of Alabama and his first report on the Geology of Alabama. Oscar Lieber (1854)
published a sketch of the Geology of Mississippi that “dovetailed” with Tuomey’s interpretation
and starkly rebuked Troost’s work primarily criticizing the western limit of the Cretaceous Units
depicted. Toumey (1850) recognized a lower and upper Cretaceous. The lower corresponded to
the Eutaw Formation and the upper corresponded to the Selma chalk and Ripley Formation. The
Tuscaloosa Formation was referred to as Tertiary and the upper cretaceous included some
Eocene units.
Timothy Conrad (1858,1860), described by Charles Lyell as “the best-informed
paleontologist on this side of the Atlantic (Ebersole and Dean, 2013)”, named many species from
the Cretaceous units of Mississippi and Alabama. Alexander Winchell (1857) published on
Cretaceous units on the Alabama River and recognized the Prairie Bluff Limestone, White Sand,
Rotten Limestone, Concrete Sand, Loose Sand, and Sand and Clay units. The sand and clay unit,
as well as the loose and concrete sand units, correspond to the Eutaw Formation. The Rotten
Limestone unit corresponds to the Selma Chalk. The White Sand and Prairie Bluff Limestone
units correspond to the Prairie Bluff Formation. Lewis Harper (1857) and Eugene Hilgard (1860)
both published statewide reports on the geology of Mississippi, including the Cretaceous Units.
Hilgard (1860) was the first to include the whole series of Cretaceous beds as Cretaceous in age.
He recognized the Ripley Group, the Rotten Limestone Group, Tombigbee Sand Group, and
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Eutaw Group. Eugene Smith et al., (1894) recognized the Ripley Formation, Rotten Limestone,
Eutaw Formation, and Tuscaloosa Formation in Alabama and Mississippi.
Dr. W. N. Logan (1904) published The Geology of Oktibbeha County as a bulletin of the
Mississippi Agricultural and Mechanical College while the Mississippi Geological Survey was
unfunded citing the need to answer questions concerning mineral prospecting at the time. It
included an encompassing report with an overview of Oktibbeha County, a soil survey of
Oktibbeha County by W.L. Hutchinson, and a geologic map of Oktibbeha County. It includes the
Selma Group, the Ripley Formation, and the outdated Paleocene Lignitic Clay, and Lafayette
Formation which are now recognized as the Midway and Wilcox Groups.
The second soil survey of Oktibbeha County was conducted by McLendon et al., (1908)
in the Soil Survey of Oktibbeha County, Mississippi. A third soil survey for the county was
published by Brent (1973) to further refine the 1908 study. Soil surveys focus on soils, not the
underlying geology. Similar soil characteristics can be seen derived from different geologic
formations. For example, the Oktibbeha Clay mentioned in these studies may include the
Porter’s Creek Formation, the Clayton Formation, or any weathered exposures of Prairie Bluff or
Demopolis Formations, as these all may be clay like. Similarly, sands mentioned in soil surveys
may be from the Ripley Formation, from the Clayton Formation, or from an alluvial plain or
terrace. The Ripley and Clayton Formations will persist into the subsurface as a sand. However,
the alluvial deposits will not.
Stephenson (1914) discusses results of stratigraphic and palaeontologic investigations in
the Cretaceous units of the eastern Gulf Region and in Stephenson (1917) added the stratigraphic
term tongue to geologic nomenclature. He observed facies that change by intertongueing or
interfingering while studying the Cretaceous Units in Mississippi and Alabama. Stephenson and
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Monroe (1937, 1938, 1940) expanded on Stephenson’s observations on the Upper Cretaceous
Deposits where they map the surface geology of most of Northeastern Mississippi. They,
however, did not incorporate subsurface geophysical information into their work. Also, this map
does not include the Paleocene section of the Starkville Quadrangle. The surface geological map
produced by Stephenson et al., (1940) was reused in Bicker’s (1969) Geologic Map of
Mississippi. This statewide map is at such a large scale that extracting site-specific information
for the Starkville Quadrangle would be outside of Bicker’s intent.
The authoritative text on Cretaceous sediments in Mississippi is MGS Bulletin 40: The
Upper Cretaceous Deposits by Lloyd William Stephenson and Watson Hiner Monroe published
in 1940. In 1909, Dr. E.N. Lowe, director of the MGS, made an agreement with the USGS to
produce two cooperative reports on Mississippi (Stephenson et al., 1940). The first was to be
published by Mississippi to describe the physiography and geology of the State. The second, to
be published by the federal government, was to describe the groundwater resources of the state.
The ground-water resources of Mississippi, authored by Lloyd William Stephenson et al., was
published as USGS Water Supply Paper #576 in 1928 which included a geologic map of
Mississippi. The report to be published by Mississippi was completed in 1922, but its publishing
was never funded by the State. In 1930, The MGS elected to release chapters of the report out of
necessity for the information despite legislature priorities. The MGS released Morse, 1930,
Bulletin 23: Paleozoic Rocks, and Stephenson et al.,1933, Bulletin 25: Coastal Plain Stratigraphy
of Mississippi on the Midway and Wilcox Groups. The MGS continued to publish reports and
the original need for a comprehensive paper on the geology of the state as agreed on by Dr.
Lowe was tabled. The chapter concerning the Upper Cretaceous Deposits of Northeastern
Mississippi remained unpublished. The USGS, in 1936, elected to assist in publishing this
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chapter in cooperation with the MGS. Stephenson and Monroe (1940) published MGS Bulletin
40: The Upper Cretaceous Deposits in cooperation with the USGS, fulfilling, albeit with
additional federal assistance, Dr. Lowe’s agreement from 1909.
Stearns (1957) used subsurface geophysical data to establish sedimentary cycles in the
Cretaceous, Paleocene, and Lower Eocene of the Northern Mississippi Embayment. Stearns’
publication includes stratigraphic cross sections, paleogeographic maps, and four isopach maps.
Stearns’ subsurface dataset is limited to those wells available in 1957 and has a much larger
scope than the Starkville Quadrangle. The most comprehensive subsurface geophysical report on
the subsurface of Starkville was performed by Strom (1998) for the USGS. This report simulated
the groundwater flow in the Cretaceous-Paleozoic aquifer system in all Northeastern Mississippi.
While this study area includes the Starkville quadrangle, the scale, more than 35,000 square
miles. The line of section for the primary cross section produced from this study does not include
Oktibbeha County, but the far western side of Lowndes County into Clay County. The
hydrogeologic focus is on specific aquifers within formations instead of the geologic formations
themselves. Strom’s 1998 report can only include geophysical data collected prior to its
publication.
Further clarity in stratigraphic terminology can be found in Salvador’s (1991) work for
The Geology of North America series published as The Gulf of Mexico Basin. In this work,
many authors who are experts in particular geologic sections, have written chapters that
overview the regional geology of the entirety of the Gulf of Mexico. This scope is helpful in
placing the geology of the Starkville Quadrangle into a regional and global geologic context.
This work includes surface exposure information but relies predominantly on geophysical
information and interpretations provided through the oil and gas industry.
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The authoritative text on the geology of Mississippi is Dr. David Dockery and David
Thompson’s (2016), encyclopedic work that attempts to aggregate and modernize the catalog of
the MGS’s work. The Mississippi State Legislature authorized the MGS in 1850 (Lowe, 1963).
Since those days, the Survey has produced hundreds of maps, reports, and bulletins, including
the aforementioned. In addition to aggregation, an attempt to standardize and modernize the
lexicon was undertaken. Geologic era, period, and epoch definitions and terms are those of Mary
Grace Wilmarth’s United States Geological Survey Bulletin 796 published in 1925 and Lexicon
of geologic names of the United States (including Alaska) United States Geological Survey
Bulletin 896 published in 1938. Early stratigraphic literature was referenced using Keroher’s
(1966) Lexicon of geologic names of the United States for 1936-1960 United States Geological
Survey Bulletin 1200. Dockery and Thompson reviewed all: publications of the Mississippi
Geological Survey, issues of Geology, issues of Journal of Paleontology, volumes of Transaction
of the Gulf Coast Association of Geological Societies, and many others.
Stan Galicki and Darrel Schmitz’s (2016) Roadside Geology of Mississippi is another
project that was handed down over many years to reach fruition. The geologic information in the
guidebook is a summary of all geologic work that was published in the state as of the date of
publication. This work delivers a well-balanced presentation of Mississippi’s geology as
referenced to the major roadways, with excellent images of the elusive outcrops that are
characteristic of coastal plain geology.
The most recent publications pertaining to the Starkville area in topics of geology
concern the Cretaceous-Paleogene Boundary. Ernie Mancini, a micropaleontologist and
stratigrapher, published several papers concerning the Cretaceous-Paleogene Boundary. Mancini
et al., (1989a) focused on the foraminifera of the Cretaceous-Paleogene Boundary. Mancini and
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Puckett (1998, 2000, 2002, 2005) use biostratigraphy to establish transgressive-regressive cycles
and refine the sequence stratigraphy of the Late Cretaceous and Early Paleocene. The
interpretations of transgressive-regressive cycles should parallel those observed in geophysical
logs in the Starkville Quadrangle.
Naujokaitytė et al., (2021) build on Mancini and Puckett’s work of establishing cycles of
the Late Cretaceous by focusing on Milankovitch cyclicity in the Late Cretaceous in the Gulf
Coastal Plain. The evidence used for the Milankovitch Cycles were rhythmites deposited in the
Cretaceous hemipelagic chalks. The findings of this paper coincide with the findings of Mancini
and Puckett and add another perspective to the alternating cycles that may appear in the
geophysical logs.
Additionally, theses published through Mississippi State University cover specific aspects
of the geology of the quadrangle. Mapp, (1940) studied the foraminifera of the Ripley Formation
in Oktibbeha County. Holland, (1950) studied the micro-fauna of the Clayton Formation in
Oktibbeha County. Hayes, (1951) studied the smaller fossils from the Cretaceous in the
Starkville area. Freeman, (1961) focused on the Bluffport Marl member of the Demopolis
Formation in Oktibbeha County. Shukla, (1972) mapped the Ripley Formation in Oktibbeha
County while studying sedimentary petrology. Risatti, (1973) studied nannofossils in the
Bluffport Marl Member, Ripley Formation, and the lower Prairie Bluff Chalk in Oktibbeha
County. Mitlin, (1975) analyzed the historic development and land use of Starkville, Mississippi.
Newman, (1975) analyzed paleoenvironments indicated in the Rock Hill area of Oktibbeha
County. Clark, (1980) also studied the foraminifera of the Ripley Formation but focused on
planktonic foraminifera and utilized modernized methodology as compared to Mapp, (1940).
Taylor, (1985) also studied planktonic foraminifera, but focuses on the Demopolis Formation in
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Oktibbeha and Lowndes Counties, Mississippi. Crabtree, (2016) performed an analytical analysis
of groundwater availability in Oktibbeha County. Witts et al., (2018) located iridium spherules at
the Cretaceous-Paleogene boundary on an outcrop in Union County, Mississippi. Macrofossils
were analyzed, and full faunal lists included. This work focuses on the iridium presence, as it is
notable to research supporting a bolide impact.
Despite the abundance of literature concerning the Cretaceous of Mississippi, and the
amount of work done in the Starkville area, a 1:24000 scale map has not been published through
the MOG. This crucial component of any background environmental research is necessary for
this area, as it is one of the most geologically significant in Mississippi.
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CHAPTER III
METHODS
Mapping was performed in the field with the support of the Mississippi Office of
Geology, Mississippi State University, and Mississippi Museum of Natural Science staff using
techniques such as hydrochloric acid tests, geophysical projections using available electrical logs
and newly drilled boreholes, and paleontological information. In office, Environmental Systems
Research Institute (ESRI)’s ArcMap 10.8.1 software, an industry standard, was used throughout
the process. First, prior to mapping, it was used to georeference unpublished data provided by
Dr. Darrel Schmitz including investigations with Dr. Ernie Russell and Dr. Donald Keady.
Additionally, it was used to plot geophysical log locations, contour formational boundaries in the
subsurface, and project those boundaries to the LiDAR surface to produce the base map that was
used in the field. After fieldwork, it was used to georeference geotagged pictures. Finally, it was
used to produce the geologic map that meets the publication standards set by the Mississippi
Office of Geology and United States Geological Survey. It was hypothesized that this project
would support Stephenson and Monroe’s 1940 map of the Upper Cretaceous Deposits, and
inherently Alvin Bicker’s 1969 Geologic Map of Mississippi with revisions exclusive to the
addition of data not available in 1969.
3.1

Geophysical Analysis
The Starkville, Mississippi area is the location of several geologic formational contacts,

especially when compared to other areas of Mississippi. These unconformable contacts occur at
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significant geologic markers, such as sea-level regressions, and are used to divide the sediment
into geologic formations. Geophysical logs were used to identify and contour geologic formation
tops to determine where these formational contacts should occur at the surface and their
lithologic characterization.
Geophysical logs within and surrounding the 7.5-minute Starkville Quadrangle were
obtained through the MOG and from the Mississippi Oil and Gas Board (MOGB). The MOG had
56 geophysical logs in the study area and the MOGB had 3. Subsurface geophysical methods
described in Tearpock et al., (2003) were used primarily for the geophysical log analysis.
Geophysical logs are obtained after a hole has been drilled in the earth. These holes are drilled
for several reasons including water supply wells and stratigraphic test holes for natural resource
characterization. A logging tool is used to take several geophysical measurements that are then
recorded on a geophysical log. This geophysical log is a graphic representation of numeric
values reported to the mechanical recorder (Tearpock et al., 2003). These graphic lines are often
referred to as a curve. Geophysical values are reported for spontaneous potential [mV], singlepoint and multi-point electrical resistivity [Ωm], and gamma ray [API] on a continuous log that
relates measurements to depth [ft]. Spontaneous potential is a measurement of the inherent
electrical potential of the formation based on the difference between an electrode down hole and
an electrode on the surface. Electrical resistivity primarily indicates the presence of water in a
formation based on how strongly the sediment opposes the flow of the produced electrical
current. Water is very conductive and results in a spike on the resistivity curve. When several
currents are used at the same time, it is referred to as a multi-point electrical resistivity log. If
only one current, or only the average of the several currents is plotted, then it is referred to as a
single-point electrical resistivity log. Gamma ray logs measure inherent radioactivity in the
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formation. Clays typically have high levels of radioactivity due to the weathering of feldspars
while quartz sands do not. All these values are recorded on the geophysical log and can be used
to determine where lithologic changes at formational boundaries occur in the subsurface to
characterize the sediment throughout the section (Tearpock et al., 2003).
Geophysical logs dated back to the early 1900s. Thus, the locations of drill sites may be
illegible, incorrect, or reference landmarks that no longer exist. The locations of logs were
checked using PLSS footage calls and reported elevations for the geophysical logs as reported in
the geophysical log header. Log header information was corroborated with LiDAR data available
through the Mississippi Automated Resource Information System (MARIS). Most geophysical
logs were originally plotted on a 1:24,000 or 1:100,000 topographic map with contour intervals
of 20 feet msl in conjunction with altimeters to estimate elevation. Logs with a disparity between
reported elevation and LiDAR derived elevation of more than 20 feet were omitted. For crosssections, only holes logged after 2000 will be considered to avoid error.
Geophysical logs were reviewed individually to establish a correlation type log using
formational characteristics in the rosetta log published in the 1991 Mississippi Geological
Society Field Trip guidebook and shown as Figure 3.1.
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Figure 3.1

Starkville Log Character Reference

Log Character reference for the Starkville area originally published in the Russel and Keady,
(1991) Mississippi Geological Society 18th Field Trip Guidebook.
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3.2

Field Mapping
The base map for the Starkville Quadrangle was produced using the most up to date data

available through MARIS. Mapping for this project was performed in the field using basic
mapping principles including lithologic and palaeontologic characterizations that were
referenced to the base map. Mapping began in Fall of 2020 and the map incorporates data as old
as the early 1900s. Formational outcrops in Mississippi are erosional and thus ephemeral.
Outcrops were located on foot by walking creek bottoms, driving roads, and examining aerial
and LiDAR imagery in the quadrangle. Creeks have incised into the gently rolling chalk terrain
of the Starkville area providing the best exposures. Road cuts were also utilized as they are
observed on the quadrangle. All point data for Oktibbeha County from the Mississippi Museum
of Natural Science as well as for the Dunn Seiler Museum were geocoded and applied to the
map. Once outcrops were identified, geotagged photographs were collected for future geospatial
analysis. LiDAR data for the Starkville Quadrangle were accessed through MARIS. Kang-tsung
Chang (2018), in the textbook Introduction to Geographic Systems, summarizes Light Detection
and Ranging (LiDAR) as a system that utilizes a pulsing light amplification by stimulated
emission of radiation (laser) scanner mounted in an aircraft and a receiver. The laser is mounted
in an aircraft and is reflected off the surface at a set interval. The location of the aircraft is
accurately surveyed with ground control points and onboard GPS systems so that the surface can
be derived from the time of arrival of the pulses in a three-dimensional space. The LiDAR data is
classified to exclude any reflectors that do not represent the ground, such as a tree, car, or
building, and a digital elevation model (DEM) is produced. These data were used directly for
alluvium interpretation. Aerial imagery and historic imagery are also available from MARIS and
Google Earth. It was used to observe the growth of Starkville to identify likely outcrops, such as
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old surface excavations or road cuts, to be visited in the field. It was also used for planning
purposes for field excursions.
3.3

Drilling
Two test holes were drilled for this project. Drilling took place during August 1-3, 2022.

One of these holes was cored by the MOG. The MOG drilling rig is a Failing 1500 mud rotary
drilling rig shown in Figure 3.2.

Figure 3.2

Mississippi Office of Geology Failing 1500 Drilling Rig

MOG Failing 1500 drill rig setting up for coring City of Starkville – Leard #1. Photographed on
August 1, 2022.
Two locations were selected for the drilling program. The first was drilled spudding in
the Paleocene Porters Creek Formation in the Southwest area of the quadrangle on City of
Starkville property. This hole captured the K-Pg boundary in the core and terminated in the
Ripley Formation. The second hole was drilled to the north of the quadrangle on Dudley
Waldrop’s property spudding in the Prairie Bluff Formation and terminated in the Demopolis
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Formation. Core and samples are stored at the MOG core and sample library in Jackson,
Mississippi. Interpretive lithological logs were drafted using SedLog version 3.1.
3.4

Construction of Maps and Cross-Sections
The base map for the Starkville 7.5-minute quadrangle was created from data sourced

from MARIS. It includes LiDAR derived contours, LiDAR derived stream networks, Mississippi
Department of Transportation (MDOT) roads, Microsoft building footprints, and government
cadastral boundaries. Geophysical projections were field checked and contact GPS coordinates
were recorded. MOG, MSU, and MMNS fossil localities were incorporated. Contacts were fieldchecked, and the final map was drafted as a line feature class in ArcMap. Those lines were
checked for topology errors and then transformed to a polygon feature class. Attribute values
assigned to formations by the MOG were used to attribute polygons to their corresponding
formations.
Cross sections were drafted using a novel method. First, wells were selected for a cross
section. They were saved as point feature classes. A line of section was drawn for the wells and
extended to the quadrangle boundary. The line of section was interpolated at 20x vertical
exaggeration using the LiDAR data in WGS 1984 Web Mercator projection and z values at a
certain interval resulting in an average of 30,000 elevation points along the line, now a profile
graph. This projection created a profile longer than that represented on the NAD83 map. The
geology polygons must be projected for the horizontal scales of the map to match the crosssections. Points that fall on significant locations, such as wells, roads, streams, or geologic
contacts were attributed. The profile graph was then exported to a comma delineated file that
includes location attributes, distance along the line of section (m) values, elevation values (z),
and location information (x and y). An xy-feature class was created in ArcMap in a local
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coordinate system such that the 0 x value is equivalent to the 0 m value and the z values are
plotted as y values. The resulting point feature class will resemble the ground surface of the line
of section. A points-to-line script was used to create the final vertical profile. A definition query
was used to isolate only those points on the vertical profile that are attributed. Geophysical logs
were imported to the data frame and georeferenced to scale at their respective points on the
profile graph. They were then digitized using ArcScan software. Formational tops were drafted
from the center line of the logs as a line feature class. Terraces and alluvium were drafted on the
vertical profile. This line feature class was transformed to a polygon feature class and attributed
to correspond to the surface map. Points were labeled according to the MOG template (Leard,
2020).
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CHAPTER IV
RESULTS
Interpretive lithological logs, surface geologic map, and drafted cross sections of the
Starkville Quadrangle in Oktibbeha County, Mississippi are presented in this section.
4.1

Lithological Logs
The following lithological logs were interpreted and then drafted using SedLog 3.1.

Figure 4.1 represents 105G0110 City of Starkville – Leard #1 and Figure 4.2 represents
105C0031 Dudley Waldrop – Leard #2. These lithological logs are meant to be an artistic
representation of the sediments encountered while drilling. They demonstrate the dominant
lithology of the units encountered and do not attempt to capture the nuanced, thin beds that may
occur in these units. Gradational changes, such as the Ripley Formation grading upwards from a
clay to a sand are demonstrated using grainsize.
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Figure 4.1

Lithological Log for 105G0110 City of Starkville – Leard #1

Lithological Log for 105G0110 City of Starkville – Leard #1
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Figure 4.2

Lithological Log for 105C0031 Dudley Waldrop – Leard #2

Lithological Log for 105C0031 Dudley Waldrop – Leard #2
4.2

Map and Cross-Sections
The following description of map units, map, and cross-sections were created in ArcMap

10.8.1. Figure 4.3 is the description of map units for the Starkville quadrangle that also serves as
a legend for both the map and the cross-sections. Figure 4.4 is the geologic map of the Starkville
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quadrangle at the 1:72000 scale to demonstrate geologic relationships and lines of section for the
cross sections. Figure 4.5 is a structural cross-section along dip. Figure 4.6 is a structural cross
section along strike for the western portion of the quadrangle and Figure 4.7 is a structural crosssection along strike for the eastern portion of the quadrangle.
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Figure 4.3

Starkville Descriptions of Map Units

The correlation and description of map units for the Starkville Quadrangle to be used as a legend
for the geologic map and cross-sections.
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Figure 4.4

Geologic Map of the Starkville Quadrangle

Geologic Map of the Starkville Quadrangle with base map data from MARIS.
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Figure 4.5

Starkville Structural Cross-Section A-A’

Structural Cross Section A-A’ demonstrating the relationship of units outcropping at the surface and in the shallow subsurface along
dip in the Starkville Quadrangle.
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Figure 4.6

Starkville Structural Cross-Section B-B’

Structural Cross-Section B-B’ demonstrating the relationship of units outcropping at the surface and in the shallow subsurface along
strike in the western portion of the Starkville Quadrangle. This cross-section incorporates G-0110 drilled for this project.
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Figure 4.7

Starkville Structural Cross-Section C-C’

Structural Cross-Section C-C’ demonstrating the relationship of units outcropping at the surface and in the shallow subsurface along
strike in the eastern portion of the Starkville Quadrangle. This cross-section incorporates C-0031 drilled for this project.
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CHAPTER V
DISCUSSION
A chapter in geologic history ended in Starkville, Mississippi. From that end, a new
chapter began as life emerged and evolved to fill the niches left empty 66 mya by the most
famous of extinction events: the Cretaceous- Paleogene extinction (Dockery and Thompson
2016). The record of the events that unfolded at the end of the Mesozoic Era is frozen in time in
the sediments beneath the bustling college city of Starkville. The depositional environments at
work during the final 5 million years of the Late Cretaceous and the initial 5 million years of the
Cenozoic are recorded in the ~62 square mile area that constitutes the Starkville Quadrangle.
Springs percolating through the sands of the Early Paleocene Clayton Formation and emerging
from the ground at the contact with the chalk of the Late Cretaceous Prairie Bluff Formation led
prehistoric indigenous people to establish expansive communities nearby (Baca et al., 2012).
This geologic resource played a key role in the modern settlement of the town (Cobb et al.,
2021).
5.1

Selma Group
Hilgard (1860) used Winchell’s (1857) description for “rotten limestone” from Alabama

in his foundational report on the Geology and Agriculture of the State of Mississippi. The rotten
limestone corresponds to the Selma group. It represents the maximum marine transgression in
the Mississippi Embayment. Carbonate shelf facies of the Selma Group can be divided into four
formations, the Mooreville Formation being the oldest, then the Demopolis Formation, the
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Ripley Formation, and the Prairie Bluff Formation. The latter three formations outcrop in the
Starkville quadrangle. Although terrestrial influence was only encountered in the Ripley
Formation in the project area, Dockery and Thompson (2016) as well as Stephenson and Monroe
(1940), emphasize the importance of the updip shoreline and nearshore equivalents of these
chalk facies. Dockery and Thompson (2016) use Stephenson and Monroe’s (1940) tracing
invertebrate fossil zones through the Selma Group in Mississippi and Alabama. The first of these
zones is the Exogyra ponderosa zone. This fossil zone is present in the Mooreville Chalk, Coffee
Sand, and the basal Demopolis Chalk. The second is the Diploschiza cretacea zone 200 feet
below the top of the first zone. The third is the Exogyra costata zone. This fossil zone is present
in the Bluffport Marl (upper) Demopolis Formation, the Ripley Formation, and the Prairie Bluff
Formation. The fourth fossil zone is the Exogyra cancellata zone. This fossil zone is present in
the lower 200 feet of the third zone in the Bluffport Marl and lower Ripley Formation. The
Diploschiza cretacea was observed by a Geology and Geography professor from Mississippi
State College in the Northeastern corner of the county. The contact between the Exogyra
ponderosa zone and the Exogyra costata zone is exposed at the surface 2 ½ miles west of
Muldrow. Stephenson and Monroe (1940) include full fauna lists at localities of Selma Chalk
that were utilized heavily in this project. Dockery and Thompson (2016) discuss the Diploschiza
cretacea zone as a small bivalve recognized by Stephenson as a narrow bed between 60 and 70
feet thick. It is exposed further east than the Starkville quadrangle.
5.2

Demopolis Formation
The Demopolis Fm. was named by Smith (1903) for outcrops of chalk on the Tombigbee

River near Demopolis, AL. The Demopolis Formation is Upper Cretaceous, Campanian to
Maastrichtian, and Tayloran to Navarroan. Dockery and Thompson (2016) place the contact
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between the Maastrichtian and Campanian at 71.3 mya. The Brussels Cretaceous Stage
Symposium selected the ammonite, Pachydiscus neubergicus as the Campanian – Maastrichtian
boundary. This ammonite is not found in North America. Dockery and Thompson (2016) quote
Mancini and Puckett’s (1998) choice of the planktonic foraminifera Globotruncanita calcarata, a
globally recognized foram, as the marker. Dockery and Thompson (2016) use this faunal zone in
their Mesozoic Stratigraphic column. It is also presented as the boundary between the Tayloran
and Navarooan North American chronostratigraphic units. This does not agree with the European
section as the ammonite P. neubergicus occurs three foraminiferal zones higher than G.
calcarata. There is not a microfossil proxy for the P. neubergicus zone in Mississippi (Dockery
and Thompson, 2016).
The Demopolis Formation outcrops primarily in the Northeastern portion of the
quadrangle. Figure 5.1 shows the best exposure of Demopolis Formation in the quadrangle at the
University Hills Trailer Park Borrow Pit MMNS #53.040.

47

Figure 5.1

The Demopolis Formation exposed at the University Hills Trailer Park Borrow Pit
MMNS# 53.040.

The Demopolis Formation exposed at the University Hills Trailer Park Borrow Pit MMNS#
53.040 in the Southeast corner of Section 26, Township 19N, Range 14E. Photographed August
17, 2022.
The Demopolis Formation contains several diagnostic oysters such as Exogyra
ponderosa, Exogyra cancellata, Exogyra costata, Pycnodonte convexa, Pyconodonte mutabilis,
Ostrea falcata, and Gryphaeostrea vomer. Taylor (1985) divided the Demopolis Formation in
Oktibbeha and Lowndes Counties based on planktonic foraminiferal zones. The Demopolis
Formation can be divided into three members. The Tibbee Creek Marl Member is the lower marl
member. The Middle Chalk Member is considered “typical” Demopolis Fm. and occurs between
the Diploschiza cretacea zone and top of the Exogyra ponderosa zone. The Tibbee Creek
Member grades upwards into middle chalk member referred to as the Muldrow, Middle, or
Artesia Chalk Member. The middle chalk member was deposited during a transgression. The
base of the Artesia Chalk Member is marked by two chalk intervals interrupted by a thin marly
interval. These are referred to as the Coonewah Beds. The Bluffport Marl Member lies above a
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sandy, micaceous, glauconitic marl and was deposited on the shelf in a mixing zone. Monroe
(1956) named these outcrops of marl on Bluffport Road near Sumter, AL. (Dockery and
Thompson, 2016). 25 feet of the Bluffport Marl member is exposed at Rock Hill just north of the
Starkville quadrangle. Figure 5.2 shows part of an exposure of the Bluffport Marl member in the
Rock Hill area just north of the Starkville quadrangle. Mosasaurs are particularly common from
the Bluffport Marl member and Figure 5.3 shows a Mosasaur Vertebrae found at this site.

Figure 5.2

The Bluffport Marl Member of the Demopolis Formation

The Bluffport Marl Member of the Demopolis Formation and typical Black Prairie terrain in
Section 6, Township 19N, Range 15E. Photographed on July 14, 2022.
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Figure 5.3

Mosasaur Vertebrae from the Bluffport Marl Member of the Demopolis Formation

Mosasaur Vertebrae from the Bluffport Marl Member of the Demopolis Formation Section 6,
Township 19N, Range 15E. Photographed on July 14, 2022.
5.3

Ripley Formation
Hilgard (1860) named the Ripley Group as all Cretaceous aged units above the “rotten

limestone”. At Rock Hill in Oktibbeha County, MS, 50 feet of Ripley Fm. are exposed as notably
micaceous clayey marls that grade upwards into a calcareous sand. Stephenson and Monroe
(1940) describe the Ripley Formation as a fine calcareous, argillaceous sand. The outcrop belt is
described as 1 to 3 miles wide. The Ripley Formation becomes chalkier to the south, and in
Starkville, can be difficult to delineate because of the high lime content. Galicki and Schmitz
(2016) refer to the Ripley Formation as an area of resistant hills briefly interrupting the smooth
eroded terrain of the chalk between Mississippi Highway 25 and Mississippi Highway 182
junctions of United States Highway 82. It describes 25 feet of exposure of Ripley Formation on
the northwest side of Mississippi Highway 12 behind the Hilton Garden Inn shown in Figure 5.4.
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Figure 5.4

Ripley Formation exposed behind the Hilton Garden Inn

An outcrop of the Ripley Formation behind the Hilton Garden Inn of Mississippi Highway 12 in
Section 26, Township 19N, Range 14E. Photographed on May 18, 2021.
Stephenson and Monroe (1940) describe exposures of Ripley including Fossil Locality
#6848 on Osbourn Road 5 miles northeast of Starkville. The Ripley Formation is exposed on
Catalpa Creek in the southeastern part of the quadrangle. A turtle carapace of Toxochelys barberi
was collected from the Ripley Formation near the basal contact with the Bluffport Marl Member
at Rock Hill. It was reconstructed by Frederick F. Mellen and is in the Dunn-Seiler Museum
Collections. Narendra Shukla (1972) authored a thesis on the Ripley Formation of Oktibbeha
County under the instruction of Dr. Donald Keady and Dr. Ernie Russell. The interpretation of
the Ripley Formation in this thesis was utilized in the construction of the Geologic map of the
Starkville Quadrangle. The Ripley Fm. represents shelf muds and transition zone sands
deposited during a regression and subsequent transgression which led to the deposition of the
Prairie Bluff Fm.
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5.4

Prairie Bluff Formation
Winchell (1857) named the Prairie Bluff Limestone for outcrops along the Alabama

River. Stephenson (1917) used the term Prairie Bluff for the uppermost tongue of the Selma
Group. The Prairie Bluff Fm. represents the end of the Mesozoic Era in Mississippi. The beds are
in sharp contrast to the micaceous marls of the Ripley Fm. Mississippi State University and most
of the city of Starkville sit on the Prairie Bluff Formation. Until recently (~2021) geology
professors at Mississippi State University used an outcrop of Prairie Bluff Formation at Barr
Avenue on campus for instruction, colloquially referred to as Dr. Russell’s outdoor classroom. It
has since been grassed and graded. Many records of this outcrop exist. Also on campus is the
Mckee Hall Section. It has been destroyed by new construction. Galicki and Schmitz (2016)
summarize this outcrop as 60 feet of chalk, rich with fossil mollusks and other shallow marine
fauna. The construction exposed Prairie Bluff Formation as shown in Figure 5.5.
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Figure 5.5

Prairie Bluff Formation Exposed by Road Construction on Campus

Prairie Bluff Formation exposed in road construction that removed the McKee Hall Section at
Mississippi State University campus in Section 1, Township 18N, Range 1E. Photographed on
June 4, 2021.
In the work by the United States Geological Survey in the early 20th century, the Prairie
Bluff Formation was not included as a stratigraphic unit. Stephenson and Monroe (1940) noted a
significant unconformity between the Prairie Bluff Formation and the Ripley Formation
(Dockery and Thompson, 2016). The Prairie Bluff Formation grades into the clastic Owl Creek
Formation up dip, north of Oktibbeha County. The Prairie Bluff Formation reaches its maximum
outcrop width of 5 miles at Starkville (Dockery and Thompson, 2016). Stephenson and Monroe
(1940) note that the Prairie Bluff Formation can be characterized by an abundance of phosphatic
steinkerns of mollusks in the lower 10 feet. A steinkern of the gastropod Gyroides sp. is shown
in Figure 5.6.
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Figure 5.6

Gastropod Gyroides sp. Steinkern from the Prairie Bluff Formation

Gastropod Gyroides sp. steinkern from the Prairie Bluff Formation reworked into stream
alluvium in Section 29, Township 19N, Range 14E. Photographed on June 4, 2021.
Despite the destruction of many classic fossil sites on Mississippi State University’s
campus, The Prairie Bluff Formation outcrops many places in the Quadrangle. One outcrop,
depicted in Figure 5.7, demonstrates decapod burrows in the Prairie Bluff Formation and Figure
5.8 shows outcrop of Prairie Bluff Formation in Downtown Starkville.
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Figure 5.7

Decapod Ichnofossils in the Prairie Bluff Formation

Decapod ichnofossil burrows in the Prairie Bluff Formation in Section 23, Township 19N, Range
14E. Photographed on July 14, 2022.

Figure 5.8

Outcrop of Prairie Bluff Formation

An outcrop of Prairie Bluff Formation exposed in Section 34, Township 19N, Range 14E.
Photographed on June 4, 2021.
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Dockery and Thompson (2016) give marker fossils for the Prairie Bluff Formation as the
small bivalve Diploschiza melleni and the echinoids Hemiaster slocumi and Linthia variabilis.
The Late Maastrichtian is absent above the Prairie Bluff Formation in Mississippi creating an
unconformity between the marine Prairie Bluff Fm. and the shallow marine to terrestrial Clayton
Fm. (Russell and Keady, 1991).
5.5

Cretaceous-Paleogene Boundary
Prothero (2013) states that the Cretaceous-Paleogene boundary is marked by an iridium

anomaly. This marker can be traced around the world and represents where 60 to 75 percent of
all marine fauna and 50 percent of the genera went extinct in a relative geological instant.
Galicki and Schmitz (2016) note that the Cretaceous-Paleogene boundary can be observed 1mi
north of the Mississippi Highway 12 junction on the west side of Mississippi Highway 25. This
contact was observed on both sides of Highway 25 and is shown in Figure 5.9. At these outcrops,
the basal Clayton is marked by a glauconitic sandstone with Pycnodonte pulaskensis oysters
shown in Figure 5.10.
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Figure 5.9

Cretaceous-Paleogene Boundary

Examining Pycnodonte pulaskensis oysters at the Cretaceous-Paleogene Boundary in Section 5,
Township 18N, Range 14E. Photographed on July 15, 2022.

Figure 5.10

Glauconitic sandstone with Pycnodonte pulaskensis oysters

Glauconitic sandstone with Pycnodonte pulaskenis oysters collected from Section 5, Township
18N, Range 14E. Photographed on September 16, 2022.
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This event occurred approximately 66 mya. Many researchers agree the extinctions were
caused by a domino effect of natural disasters initiated by a bolide impact in the Gulf of Mexico.
Much work has been done in the past few years on this boundary due to the discovery of iridium
spherules in Mississippi (Witts et al., 2018).
5.6

Clayton Formation
The Clayton Fm. was named by Langdon (1891) for outcrops of sandstone, limestone,

and calcareous sand near Clayton, AL. Dockery and Thompson (2016) place the Clayton
Formation as the earliest formation in Mississippi of the Cenozoic. It represents a significant
regression and a low stand. The springs that attracted indigenous people and eventually led to the
development of Starkville emerge from the contact of Clayton channel sands overlying the
Prairie Bluff Formation. The niches left by the extinct dinosaurs and marine biota were quickly
being filled by rapidly evolving birds and mammals. The Mississippi Embayment drove
sediment dispersion into the Gulf of Mexico. Large deltas were formed in Mississippi from
sediment draining the uplands. These deltas were bound by carbonate reefs and terrigenous
landscapes. The Clayton Formation caps many of the hills in the south and west of the
Mississippi State University campus (Galicki and Schmitz, 2016). The contact between the
Prairie Bluff Formation and the Clayton Formation outcrops in Starkville as shown in Figure
5.11.

58

Figure 5.11

Contact between the Prairie Bluff Formation and the Clayton Formation

Contact between the Prairie Bluff Formation and the Clayton Formation exposed in Section 34,
Township 19N, Range 14E. Photographed on June 4, 2021.
Although west of the mapping area, the best exposure of the Clayton Formation channels
is on Trim Cane Creek as shown in Figures 5.12 and 5.13. Here the Clayton channels can be
observed in detail and spherules are present. The sands have indurated across Trim Cane Creek
in Figure 5.12 and cross bedding can be seen in Figure 5.13.
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Figure 5.12

Indurated Clayton Channels across Trim Cane Creek

Indurated Clayton channels across Trim Cane Creek in Section 35, Township 19N, Range 13E.
Photographed on August 3, 2022.

Figure 5.13

Cross bedding in Clayton Channel Sands

Cross bedding in Clayton channel sands at Trim Cane Creek in Section 35, Township 19N,
Range 13E. Photographed on August 3, 2022.
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The Clayton Formation consists of quartz sand that is micaceous and glauconitic at the
base and grades upwards into a marl with the frequent occurrence of the oyster Pycnodonte
pulaskensis. Basal Clayton channels are frequently incised into the Prairie Bluff Fm. and contain
reworked fossils and steinkerns of Cretaceous age fauna. Springs from these basal channels are
the reason Starkville, and subsequently Mississippi State University exist in their present
location. The historic marker for one such spring is shown in Figure 5.14.

Figure 5.14

MDAH Hic a Sha Ba Ha Spring Historic Marker

MDAH Hic a Sha Ba Ha Spring historic marker as an example of a spring from Clayton channel
sands in Starkville in Section 34, Township 19N, Range 14E. Photographed on July 15, 2022.
These sands represent the only source of freshwater sandwiched between the thick
section of Cretaceous Chalk below and the massive, deltaic clays of the Porter’s Creek Fm.
above (Dockery and Thompson, 2016).
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5.7

Porters Creek Formation
The Porters Creek Fm. was named by Safford (1864) for the dark micaceous clay

overlying the Ripley Fm. along Porters Creek in Hardeman, TN. Later, Harris (1896) placed the
Porters Creek Fm. in the Midway Group above the Clayton Fm. The Winston County Mineral
Resources, MGS Bulletin 38, by Mississippi State alumni Frederic Mellen and others describes
the Porters Creek Formation as a brown, sticky, clay (Mellen et al., 1939). The Porters Creek
Formation outcrops along the majority of Highway 25 in the southwest region of the quadrangle
(Galicki and Schmitz, 2016). However, due to its erodibility, good outcrops of the Porters Creek
that display its geologic character are not common. Therefore, the best exposure of Porters Creek
for this project came from the core and drill samples taken near Highway 25 and are shown in
Figures 5.15 and 5.16

Figure 5.15

Core of Porters Creek Formation

Core of Porters Creek Formation from the City of Starkville-Leard #1 drill hole 16-23 ft interval
in Section 8, Township 18N, Range 14E. Photographed on August 1, 2022.
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Figure 5.16

Drill Cuttings from Porters Creek Formation

Drill cuttings of Porters Creek Formation from the City of Starkville-Leard #1 drill hole 10-16 ft
interval in Section 8, Township 18N, Range 14E. Photographed on August 1, 2022.
Dockery and Thompson (2016) reference Mellen et al., (1939) dividing the Porters
Creek Formation into a basal, middle, and upper sections. The basal section is 50 feet of finegrained, silty clay with calcareous, glauconitic lenses. The middle division is 350-400 feet of
carbonaceous, jointed clays. The upper section is 50 to 100 feet thick of silty, glauconitic, sandy
clays. The Porters Creek Fm. consists of massive, deltaic, brown smectitic and montmorillonitic
clays (Dockery and Thompson, 2016).
5.8

Alluvium and Terraces
As streams cut through the bedrock geology, floodplain sands, silts, and clays called

alluvium are deposited. Depending on the gradient controls of the hydrologic system, streams
may incise through their alluvium, creating terraces. Pleistocene fossils have been documented
from stream alluvium in the Starkville area (Phillips, 2006). Thus, terraces of these streams may
be at least Pleistocene in age. Most streams in northeast Mississippi migrate south and west.
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Migrations may lead to stream capture, leaving ancient alluvial valleys perched on the chalk
bedrock. This fluvial dance must be represented on a surficial map because alluvial deposits have
drastically different properties than the bedrock from which they are derived and on which they
are deposited. This boundary will change with natural migration of the stream and flood events,
so alluvial lines are indefinite. Alluvium in the Starkville area is shown in Figure 5.17. Here, the
creek has been channelized down to the Prairie Bluff bedrock. However, alluvium is exposed
along the banks.

Figure 5.17

Channelized Unnamed Tributary of Josey Creek Showing Alluvium Along Banks

Stream alluvium along the banks of a channelized tributary of Josey Creek in Section 33,
Township 19N, Range 14E. Photographed on June 4, 2021.
Mapping in the Cretaceous has indicated up to 6 levels of terrace attributed to base level
change influenced by glaciations (Russell et al., 2019). Terraces on this map were identified as
either high or low terraces using Dr. Russell’s field map as well as paleontological information
attained from George Phillips at the Mississippi Museum of Natural Science. On Mississippi
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State University’s campus, at least two high terrace deposits occur based on Pleistocene fossils
collected. One high terrace is shown in Figure 5.18.

Figure 5.18

High Terrace Overlying Prairie Bluff Formation

High Terrace overlying Prairie Bluff Formation in Section 1, Township 18N, Range 14E.
Photographed on June 4, 2021.
5.9

Ironstone
Ferrugenous sandstone, or Ironstone forms where permeable sands are in contact with

impermeable clays. Water can percolate through the sand and pool atop the impermeable layer.
Here the iron is oxidized by the weathering of iron-bearing minerals, forming the iron
precipitate. Ironstones in the Starkville area are iron cemented sandstones and conglomerates,
limonite, siderite, and goethite. Pisolitic laterites may also locally accumulate in alluvium. One
such piece of ironstone is shown in Figure 5.19.
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Figure 5.19

Alluvial Lateritic Ironstone

Lateritic ironstone from the alluvium of Josey Creek in Section 29, Township 19N, Range 14E.
Photographed on June 4, 2021.
Ironstones are generally diagenetic. They can occur at the base of alluvium, alluvial
terraces, at the base of sandy units such as the Ripley Formation or may be authigenic such as
siderite in the Porter’s Creek Formation. They were the only quality natural lithic stone source
locally available to prehistoric native occupants of Starkville (Starnes et al., 2021).
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CHAPTER VI
CONCLUSION
A geologic map is always an interim product. Every additional data point changes the
interpretation of the geology of an area. Some sources of data that influence geologic mapping in
Mississippi are field observations of outcrops and the interpretation of biostratigraphy and
lithologies at the surface as well as geophysical analysis of boreholes. In Mississippi, outcrops
are largely ephemeral and subject to erosion and destruction, as was the case for the Prairie Bluff
Formation exposures studied by Mississippi State University geoscience students on campus for
decades. Despite these short-lived windows, fresh outcrops are also exposed daily by the same
processes. Each outcrop provides a unique geological perspective, providing new data resulting
in an evolution of the formation’s characterization and its stratigraphic relationships. Thus,
outcrops no longer accessible but recorded in literature provide an historical perspective of the
geology. Drilling may result in geophysical logs that can be used to characterize geologic
formations in the subsurface. Stephenson and Monroe’s (1940) map of the Upper Cretaceous
Units of Mississippi has been tested with Alvin Bicker’s 1969 Geologic Map of Mississippi, as
he relies on Stephenson and Monroe’s interpretation. Thus, their interpretation has not yet been
further challenged or refined. These older maps are at a much larger scale than the 1:24,000 scale
and are thus less detailed. This project utilized geophysical information acquired since the
production of the previously mentioned maps as well as computer software not available to the
geologists of those times. This project reaffirms the validity of Alvin Bicker’s 1969 map and
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Stephenson and Monroe’s 1940 map. Future work should include the projection techniques
demonstrated in this project to extrapolate to the surrounding quadrangles. The core obtained
through drilling 105G0110 has not yet been fully described. A biostratigraphic analysis of this
core is needed. The interpretation produced by this project resulted in yet another interim
geological product to be used as a foundation for the incorporation of inevitable, additional data
that will postdate its publication.
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APPENDIX A
GEOPHYSICAL LOGS
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Figure A.1

105G0110 City of Starkville – Leard #1

Electric Log for 105G0110 City of Starkville – Leard #1
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Figure A.2

105C0031 Dudley Waldrop – Leard #2
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APPENDIX B
DRILL NOTES AND SAMPLE PHOTOGRAPHS
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The following are descriptions of samples taken from test holes drilled with 10-foot
stems. The prefix 105 precedes these test holes as a numeric designation for boreholes drilled in
Oktibbeha County. A letter follows the numeric designation, which corresponds to a geographic
grid of the county based on the Public Land Survey System as prescribed by the Environmental
Geology Division of the MOG. The following described samples are catalogued and stored in the
MOG’s sample library, where they are available for study.
Table B.1

Drill Descriptions for 105G0110 City of Starkville – Leard #1

Depth (Feet)
0-10

Descriptions
Clay, brown, stiff,
carbonaceous

Image

10-16

Clay, brown to gray, stiff,
carbonaceous, jointed
with manganese staining
and pyrolusite on joint
surfaces and bedding
planes.
Attempts to core yielded
poor recovery. Grab
sample photographed.
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Table B.1 (continued)
16-23

Clay, brown, fissile,
jointed with manganese
staining and pyrolusite on
joint surfaces and bedding
planes, carbonaceous.
4’10” core recovery.

23-28

28-33

33-43

***Samples incorrectly
labeled. This is the 16-23
ft interval***
Clay, brown, fissile,
jointed with manganese
staining and pyrolusite on
joint surfaces and bedding
planes, carbonaceous.
2’6” core recovery.

Clay, brown, fissile,
jointed. Base of stem:
silty, very micaceous.
5’3” core recovery
including 3” likely from
previous core.
Clayey silt, dark gray,
fissile, micaceous, barite.
4” up from base, drastic
change brown to dark
gray, bioturbated,
8’ core recovery.
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Included in previous

Table B.1 (continued)
43-53

Clay, dark gray,
micaceous.
Basal 1’7”: Pycondonte
pulaskensis oysters,
bioturbated zone.
10’ 2” core recovery.

53-63

Chalk, light gray,
glauconitic, fossiliferous:
phosphatic steinkerns,
massive.
8’ core recovery.

63-72

“Hit rock” – driller.
Chalk, gray, clayey, silty,
more fossiliferous:
Exogyra, glauconitic,
gradational lime ledge 4
feet from base.
10’3” recovery, possibly
two feet from previous. In
2 core boxes.
*Coring completed, grab
samples for rest of hole*
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Table B.1 (continued)
70-80

Clay to marly chalk, gray,
glauconitic, fossiliferous.
*Recycled cuttings from
up hole; sample basket
filled fast producing bias*

80-90

Chalk, blueish gray,
glauconitic, micaceous,
fossiliferous.

90-100

Clayey chalk, blueish
gray, glauconitic,
micaceous, fossiliferous.
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Table B.1 (continued)
100-110

Chalk, blueish gray,
glauconitic, micaceous,
fossiliferous.

110-120

Silty chalk, blueish gray,
glauconitic, micaceous,
fossiliferous.

120-130

Silty chalk, blueish gray,
glauconitic, micaceous,
fossiliferous.
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Table B.1 (continued)
130-140

“Chatter four feet from
bottom” – Driller
Silty clay, some sand,
glauconitic, micaceous.

140-150

Silty clay, glauconitic,
minor sand.

150-160

Sandy silt, glauconitic,
micaceous.
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Table B.1 (continued)
160-170

Clay, gray, sticky, less
glauconite, less mica.

105G0110 City of Starkville – Leard #1 drilled 170 feet for stratigraphic information, cored from
10-70 feet, and logged from 0-170 feet in the NW/4, SW/4, SW/4 SW/4 of Section 8, Township
18N, Range 14E at N 33°26’01.5”, W 88°51’42.5” with an elevation of 313 feet MSL (LIDAR
Data).
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Table B.2

Drill Descriptions for 105C0031 Dudley Waldrop– Leard #2

Depth (Feet)
0-10

Descriptions
Silty sand, reddish orange,
fine to very fine, glauconitic,
little to no mica (muscovite),
iron pisoliths, effervesces.

10-20

“First couple of inches hard
ledge, then soft then rest of
stem hard tight clay” – Driller
Silty clay with fine sand
lenses, khaki at top graying
towards base, glauconitic,
little to no mica(muscovite),
effervesces.

20-30

Silty clay with fine sand
lenses, gray, marly, “gritty”,
glauconitic, fossiliferous
(shell hash), Iron pisoliths
likely recycled, effervesces.
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Image

Table B.2 (continued)
30-40

Silty clay, blueish gray,
glauconitic, micaceous,
effervesces.

40-50

Silty clay, gray, glauconitic,
micaceous, effervesces.

50-60

Clay with fine sand lenses,
glauconitic, micaceous,
effervesces.
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Table B.2 (continued)
60-70

“Very sandy” – Driller
Clayey sand, gray,
glauconitic, micaceous,
effervesces.
Sand fraction floated out so
poor sample. Float sand
sample taken separately.

70-80

“Softer” - Driller
Clayey sand, gray,
glauconitic, micaceous,
slightly carbonaceous,
effervesces.

80-90

Sandy clay, gray, glauconitic,
micaceous, effervesces.
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Table B.2 (continued)
90-100

Sandy clay, gray, glauconitic,
micaceous, effervesces.

105C0031 Dudley Waldrop – Leard #2 drilled 100 feet for stratigraphic information and logged
from 0-100 feet in the NW/4, NE/4, SE/4 NW/4 of Section 23, Township 19N, Range 14E at N
33°30’05.8”, W 88°48’13.8” with an elevation of 360.5 feet MSL (LIDAR Data).
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APPENDIX C
UNPUBLISHED INCORPORATED FIELD MAPS
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Figure C.1

1999 Starkville Field Map

Dr. Ernie Russell and Dr. Darrel Schmitz’s 1999 Starkville field map furnished by Dr. Schmitz.
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Figure C.2

1974 Starkville Field Map

Dr. Donald Keady’s 1974 Starkville Field Map furnished by Dr. Darrel Schmitz.
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APPENDIX D
UNPUBLISHED INCORPORATED MEASURED SECTION
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Figure D.1

1974 Outdoor Classroom Measured Section

1974 Measured Section for Dr. Ernie Russell’s Outdoor Classroom
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Figure D.2

1981 Mckee Hall Measured Section

1981 measured section for the destroyed Mckee Hall outcrop.
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Figure D.3

1974 Mt. Peiler Church Measured Section

1974 Mt. Peiler Church Measured Section
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Figure D.4

1998 HWY 25 Measured Section

Cretaceous -Paleogene Boundary section from Roadcuts during construction of Hwy 25.
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APPENDIX E
UNPUBLISHED INCORPORATED FIELD NOTES
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Figure E.1

Dr.s Russell and Schmitz’s 2001 Field book pages 28-29

Field notes including three measured sections.
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Figure E.2

Dr.s Russell and Schmitz’s 2001 Field book pages 30-31

Field notes including two photographs of Clayton Sands at Lynn Lane in Starkville.
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Figure E.3

Dr.s Russell and Schmitz’s 2001 Field book pages 32-33

Field Notes of Clayton Formation at Sherwood Forest in Starkville, Mississippi.
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Figure E.4

Dr.s Russell and Schmitz’s 2001 Field book pages 34-35

Field photographs from Lynn Lane in Starkville, Mississippi
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Figure E.5

Dr.s Russell and Schmitz’s 2001 Field book pages 36-37

Notes describing excavation for 82 Bypass and Blackjack Road.
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